APT

:   antiplatelet therapy

ASGE

:   American Society of Gastrointestinal Endoscopy

BSG

:   British Society of Gastroenterology

ESGE

:   European Society of Gastrointestinal Endoscopy

EUS

:   endoscopic ultrasound

NSAID

:   non-steroidal anti-inflammatory drugs

EGD

:   esophagogastroduodenoscopy

ERCP

:   endoscopic retrograde cholangiopancreatography

FNA

:   fine needle aspiration

IRB

:   Institutional Review Board

PEG

:   percutaneous enterogastric tube

Introduction
============

Aspirin, thienopyridines (clopidrogrel and ticlopidine), and non-steroidal anti-inflammatory drugs (NSAIDs) are among the most commonly used drugs in the US [@JR112-1]. Aspirin is recommended for the primary prevention of coronary artery disease [@JR112-2] [@JR112-3] and is used by approximately 44 % of patients at high risk of coronary artery disease [@JR112-4]. NSAIDs are available over the counter and by prescription for the treatment of a variety of conditions. Approximately 20 % of adults in the US have reported taking NSAIDs daily for at least one month [@JR112-5].

Whereas aspirin and NSAIDs inhibit the cyclooxygenase pathway and thereby inhibit platelet aggregation, thienopyridines interfere with the glycoprotein IIb/IIIa receptor complex and prevent platelet aggregation, which affects bleeding time and can be a concern when patients undergo invasive testing. The concurrent use of these medications at the time of endoscopy may increase the risk of peri-procedural hemorrhage [@JR112-6] [@JR112-7] [@JR112-8] [@JR112-9]. Hence, the procedural risk of bleeding must be weighed against the potential risk of thrombosis related to interruption of antiplatelet therapy (APT) during the peri-endoscopic period. In 1996, a survey performed among American Society of Gastrointestinal Endoscopy (ASGE) members revealed much variation in the management of APT in the peri-endoscopic period [@JR112-10]. The ASGE, the British Society of Gastroenterology (BSG), and the European Society of Gastrointestinal Endoscopy (ESGE) have established consensus driven practice guidelines to help endoscopists manage patients on these drugs prior to endoscopic procedures [@JR112-11] [@JR112-12] [@JR112-13] [@JR112-14] [@JR112-15] [@JR112-16].

There are some differences between the 2005 and 2009 ASGE guidelines [@JR112-11] [@JR112-12]. In the 2009 guidelines, therapeutic balloon-assisted enteroscopy, endoscopic ultrasound (EUS) with fine needle aspiration (FNA), endoscopic hemostasis, tumor ablation by any technique, and cystogastrostomy have been identified as additional high risk procedures, whereas capsule endoscopy and endoscopic stent deployment have been identified as additional low risk procedures. Further, high and low risk conditions for thromboembolism have been identified to enable the endoscopists to make better informed decisions. Although specific guidelines were not mentioned, the 2009 ASGE document presents evidence about restarting APT after endoscopic hemostasis and elective endoscopy. Decision management algorithms were presented outlining the management of these drugs before endoscopy in elective and emergent settings.

Despite the publication of these guidelines, repeated surveys within the US and abroad have shown poor adherence to the recommendations and variation in the management of APT [@JR112-16] [@JR112-17] [@JR112-18]. No more recent survey detailing the practice patterns and adherence to recommendations among endoscopists in the US has been undertaken. We conducted this survey with the aim of assessing practice patterns among endoscopists and to identify factors responsible for them. In addition to shedding light on the practice of endoscopy, this study may help in refining future guidelines regarding the use of APT.

Materials and methods
=====================

Survey development
------------------

A pilot survey was developed after reviewing the current literature and published guidelines, including the ASGE guidelines on management of APT [@JR112-12]. The pilot survey was reviewed and pretested by three gastroenterologists. The feedback regarding the length, clarity, and content of the questions was discussed among the group and finally an antiplatelet management survey with 14 questions was drafted (**Supplement**). The study survey was conducted after it was approved by our institutional review board (IRB) committee.

Survey
------

The survey was conducted by distributing the questionnaire to attendees at the ASGE Endoscopy Course (Washington DC, USA) and the American College of Gastroenterology/ASGE Best Practices Course (Huntington Beach, CA). Participants were provided the survey when they checked in at the registration desk for the post-graduate course, and they were asked not to complete the survey if they had previously done so. The survey had three parts. The first part had three questions related to the practice of the endoscopist. The second part obtained information regarding the number and types of endoscopic procedures performed. The third part had nine questions detailing the endoscopists' practice of withholding antiplatelet agents during the peri-endoscopic period. Participants were allowed to choose more than one option in questions pertaining to the factors influencing the management of APT. Endoscopists' personal identifiers were not used when answering the questionnaire. There were no incentives paid for participating in the study.

Data analysis
-------------

Data gathered from the surveys was entered into a Microsoft Access database. Data was analyzed using IBM SPSS, Version 18.0. Chicago, IL. Chi-squared test and Fisher's exact test were done for univariate analyses. Covariates with *P* value less than 0.1 were considered for multivariate logistic regression analysis. *P* values less than 0.05 were considered statistically significant.

Results
=======

Survey respondents
------------------

The survey was provided to 400 attendees, of whom 239 (60 %) completed the survey. The median age of the endoscopists surveyed was 50 years, the median duration of practice was 15 years; respondents performed an average of 31 (95 %CI, 26) procedures per week. Only 71 (30 %) of the respondents claimed to follow the ASGE guidelines strictly for all procedures, 113 (47 %) were influenced by patient factors such as previous ischemic event or gastrointestinal bleed and 39 (16 %) used their own experience as a guide ([Table 1](#TB112-1){ref-type="table"}).

###### Factors influencing management of antiplatelet therapy.

  Factors                                     Number (Percentage)
  ------------------------------------------- ---------------------
  Patient factors (previous bleed/ischemia)   113 (47)
  ASGE guidelines in high risk procedures      99 (41)
  ASGE guidelines all the time                 71 (30)
  Own experience                               39 (16)
  Setting (Inpatient/Ambulatory)               16 (7)
  Other factors                                 3 (1)
  Total                                       239

Withholding all APT
-------------------

Among the endoscopists surveyed, 26 % withheld all APT before any procedure ([Table 2](#TB112-2){ref-type="table"}). Their decision to withhold all APT appeared to stem from their own experience: 18/39 (46 %) of those who used their own experience as a guide chose to withhold all APT compared to 41/188 (22 %) who did not (*P* \< 0.05). Notably, among those using their own experience, there was no significant difference in the number of physicians who witnessed ischemic or bleeding complications and no difference in the age group, number of procedures performed, or hospital type. In addition, witnessing gastrointestinal bleed in the past appeared to be a strong influence with 46/153 (30 %) who witnessed bleeding choosing to withhold all APT compared to 13/74 (18 %) of those who did not (*P* \< 0.05). Witnessing ischemic events did not affect their practice (25 % vs 26 %). Other factors such as age, duration of practice, number of procedures performed per week, and patient setting (inpatient vs ambulatory) did not significantly impact their practice. Further, on multivariate analysis, endoscopists using their own experience were three times more likely to withhold all APT compared to those who did not (*P* \< 0.05).

###### Factors influencing withholding all antiplatelet agents before all procedures.

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Factor (respondents)                                               Number (%)                    Hold all (%)                Univariate OR (95 % CI)   *P* value (univariate)   Multivariate OR (95 % CI)   *P* value (multivariate)
  ------------------------------------------------------------------ ----------------------------- --------------------------- ------------------------- ------------------------ --------------------------- --------------------------
  Age (239)\                                                          \                             \                          1.6 (0.8 -- 3.4)          NS                                                   
  30 -- 40\                                                           26 (11)\                      4 (16)\                                                                                                   
  41 -- 50\                                                           69 (29)\                     14 (21.2)\                                                                                                 
  51 -- 60\                                                           98 (41)\                     27 (28.4)\                                                                                                 
  61 -- 70\                                                           42 (18)\                     12 (32.4)\                                                                                                 
   \> 71                                                               4 (2)                        2 (50)                                                                                                    

  Duration of practice (239)\                                         \                             \                          1.1 (0.9 -- 1.4)          0.08                      \                          0.86
   \< 5\                                                              18 (8)\                       2 (11.8)\                                                                     1 (ref group)\              
  5 -- 10\                                                            33 (14)\                     10 (32.3)\                                                                     3.5 (0.6 -- 19.1)\          
  11 -- 15\                                                           40 (17)\                     12 (30.8)\                                                                     2.7 (0.5 -- 14.2)\          
  16 -- 20\                                                           38 (16)\                      4 (10.8)\                                                                     0.8 (0.1 -- 5)\             
   \> 20                                                             110 (46)                      31 (30.1)                                                                      2.6 (0.5 -- 12.3)           

  Procedures performed per week (236)\                                \                             \                          0.9 (0.7 -- 1.2)          NS                                                   
  10 -- 20\                                                           34 (14.4)\                   11 (32.3)\                                                                                                 
  21 -- 30\                                                           79 (33.5)\                   19 (24)\                                                                                                   
  31 -- 40\                                                           62 (26.3)\                   14 (22.5)\                                                                                                 
   \> 40                                                              61 (25.8)                    15 (24.6)                                                                                                  

  Own experience (227)                                                18/39 (46) vs  41/188 (22)                               3 (1.5 -- 6.3)            0.002                    3 (1.4 -- 6.2)              0.003

  Setting Ambulatory or Inpatient (239)                                                             4/16 (25) vs 55/223 (25)   0.9 (0.3 -- 3)            NS                                                   

  Witnesses ischemic complications (220)                                                           19/75 (25) vs 38/145 (26)   1 (0.5 -- 1.9)            NS                                                   

  Witnessed bleeding with continuing any anti-platelet agent (227)                                 46/153 (30) vs 13/74 (18)   2 (1 -- 4)                0.04                     1.9 (0.96 -- 3.9)           0.058
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Procedures performed while on antiplatelet agents
-------------------------------------------------

Endoscopists who did not withhold all APT before procedures were asked about the procedures they performed while the patient was on APT ([Table 3](#TB112-3){ref-type="table"}). Most of the endoscopists performed low risk procedures, esophagogastroduodenoscopy (EGD; 95 %), diagnostic colonoscopy (97 %), endoscopic ultrasound (EUS; 84 %), and endoscopic retrograde cholangiopancreatography (ERCP; 72 %). Among high risk procedures on APT, 60 % of endoscopists performed colonoscopy with polypectomy, 32 % performed ERCP with sphincterotomy, 46 % performed esophageal dilation, 30 % performed EUS with fine needle aspiration (FNA) and 45 % performed percutaneous enterogastric tube (PEG) placement. As expected, significantly higher numbers of endoscopists (*P* \< 0.05) continued APT for low risk procedures (90 %) than for high risk procedures (47 %).

###### Procedures performed while on anti-platelet agent among endoscopists who did not hold all antiplatelet therapy.

  Procedure (respondents)              Endoscopists performing the procedure (%)
  ------------------------------------ -------------------------------------------
  EGD (179)                            169 (94)
  Diagnostic colonoscopy (186)         181 (97)
  ERCP (94)                             68 (72)
  EUS (31)                              26 (84)
  Colonoscopy with polypectomy (150)    90 (60)
  ERCP with sphincterotomy (94)         30 (32)
  Esophageal dilation (149)             68 (46)
  EUS with FNA (30)                      9 (30)
  PEG (142)                             64 (45)

Abbreviations: EGD, esophagogastroduodenoscopy; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; FNA, fine needle aspiration; PEG, percutaneous endoscopic gastrostomy

Use of APT with high risk procedures
------------------------------------

We examined the use of APT with high risk procedures ([Table 4](#TB112-4){ref-type="table"}). Approximately one-half of the respondents did not perform high risk procedures when their patients were on aspirin or NSAIDs although the guidelines state that they may be continued. Approximately, one-fourth of the respondents continued both aspirin and dipyridamole. Most respondents did not perform high risk procedures while their patients were on a combination or clopidogrel and a combination of either aspirin or NSAIDs.

###### Use of individual drugs with high risk procedures.

  Procedure                      On ASA/NSAIDs (%)   On ASA and dipyridamole (%)   On either ASA/clopidogrel (%)   On clopidogrel & ASA/NSAIDS (%)
  ------------------------------ ------------------- ----------------------------- ------------------------------- ---------------------------------
  Colonoscopy with polypectomy   139/238 (58.4)      71/238 (29.8)                 54/238 (22.7)                   28/238 (11.8)
  Esophageal dilation            106/237 (44.7)      50/237 (21.1)                 40/237 (16.9)                   21/237 (8.9)
  PEG                            108/210 (50.9)      47/210(22.2)                  35/210(16.5)                    15/210 (7.1)
  ERCP and sphincterotomy         61/140 (45.6)      26/140 (18.6)                 12/140 (8.6)                     4/140 (2.9)
  EUS with FNA                     9/20 (45)          5/20 (25)                     3/20 (15)                       2/20 (10)
  Overall                         50 %               23.6 %                        17 %                             8.3 %

Abbreviations: ASA, aspirin; NSAID, non-steroidal anti-inflammatory drugs; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; FNA, fine needle aspiration; PEG, percutaneous endoscopic gastrostomy

Restarting APT after high risk procedures
-----------------------------------------

Endoscopists were asked when they resumed use of antiplatelet agents in patients undergoing various procedures ([Table 5](#TB112-5){ref-type="table"}). Most endoscopists (70 %) resumed use of antiplatelet agents on the same day after endoscopic biopsy and the others resumed use after 1 -- 3 days (25 %) or 3 -- 5 days (6 %). After endoscopic polypectomy, 79 (45 %) of the endoscopists resumed antiplatelet agents after 3 -- 5 days compared to 61 (35 %) who restarted them in 1 -- 3 days and 36 (21 %) who resumed use the same day. After esophageal dilation, half of the endoscopists resumed antiplatelet agents in 1 -- 3 days and one-fourth of them each resumed APT either the same day or in 3 -- 5 days. Similar to polypectomy, most endoscopists (52 %) resumed APT after ERCP and sphincterotomy in 3 -- 5 days. Finally, after EUS and FNA, most endoscopists (46 %) resumed APT in 3 -- 5 days. Factors such as age, type of hospital, number of years in practice, number of procedures performed, or witnessing ischemic events and bleeding complications did not influence adherence to guidelines.

###### Days before endoscopists started antiplatelet agents after endoscopic procedures.

  ------------------------------------------------------------------
  Procedure (respondents)          Days           Endoscopists (%)
  -------------------------------- -------------- ------------------
  Endoscopic biopsy (112)          Same day\      85 (70)\
                                   1 -- 3 days\   30 (25)\
                                   3 -- 5 days     7 (6)

  Polypectomy (176)                Same day\      36 (21)\
                                   1 -- 3 days\   61 (35)\
                                   3 -- 5 days    79 (45)

  Esophageal dilation (174)        Same day\      42 (24)\
                                   1 -- 3 days\   87 (50)\
                                   3 -- 5 days    45 (26)

  ERCP with sphincterotomy (134)   Same day\      16 (12)\
                                   1 -- 3 days\   49 (37)\
                                   3 -- 5 days    69 (52)

  EUS with FNA (39)                Same day\       7 (18)\
                                   1 -- 3 days\   14 (36)\
                                   3 -- 5 days    18 (46)
  ------------------------------------------------------------------

Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; FNA, fine needle aspiration

Discussion
==========

The ASGE guidelines divide procedures into low and high risk depending upon the risk of bleeding. Diagnostic endoscopy (EGD, colonoscopy, and sigmoidoscopy) with or without biopsy, ERCP without sphincterotomy, and EUS without FNA are among the low risk procedures. The ASGE recommends continuing aspirin and NSAIDs for all such procedures. For high risk procedures, the endoscopist may choose to withhold aspirin or NSAIDs 5 -- 7 days before the procedure depending on underlying patient factors. In patients with acute coronary syndrome taking ticlopidine and clopidogrel, elective procedures must be deferred until they have received APT for the minimum recommended duration after which endoscopy is recommended after ceasing their administration for 7 -- 10 days. Ticlopidine and clopidogrel may be continued with low risk procedures; cessation is recommended 7 -- 10 days prior to high risk procedures. Further, the ASGE does not have clear consensus recommendations on restarting APT after an endoscopic procedure [@JR112-12]. In our study, only 30 % of endoscopists strictly adhered to published ASGE guidelines. Further, one-fourth of them fourth withheld APT regardless of the procedure risk, their practice driven by their own experience rather than the guidelines. Those using their own experience did not witness more ischemic or bleeding complications, were not significantly older, and had not performed more procedures than those who followed the guidelines. This shows that the use of the endoscopist's own experience is based on anecdotal rather than real evidence.

Although guidelines are not perfect and each endoscopist is encouraged to make decisions based on the clinical situation, some practices demonstrated in this survey were of little use. Approximately, one-fourth of the endoscopists withhold all anticoagulation regardless of the procedure and this exposes patients to unnecessary thromboembolic risk. One-half of the endoscopists surveyed withheld NSAIDs before a high risk procedure although the risk of bleeding is not increased [@JR112-6] [@JR112-7] [@JR112-8] [@JR112-9] [@JR112-13] [@JR112-14] [@JR112-15]. Similarly, when biopsy is performed, antiplatelet agents can be resumed the same day regardless of the procedure.

Several large studies have demonstrated the safety of diagnostic endoscopy while using APT [@JR112-19] [@JR112-20] [@JR112-21] [@JR112-22]. In a study by Basson et al [@JR112-16], although colonic mucosal bleeding time was significantly elevated in patients on APT, there were no clinical consequences. A prospective randomized study by Whitson et al [@JR112-17] showed that there was no attributable risk of bleeding after endoscopic biopsy among patients randomized to aspirin or clopidogrel. Studies that have assessed the risk of post-polypectomy bleeding indicate that aspirin does not increase this risk [@JR112-6] [@JR112-7] [@JR112-8] [@JR112-14] [@JR112-15] [@JR112-18]. However, the opinion on delayed post-polypectomy bleeding is divided with Singh et al [@JR112-8] showing a significant difference in delayed (3.5 % vs 1 %) bleeding while Feagins et al [@JR112-15] did not. With other high risk procedures the data available are scarce. While Hui et al showed that aspirin was associated with increased post sphincterotomy hemorrhage [@JR112-19], others [@JR112-20] [@JR112-21] found no significant association. The only prospective study measuring the impact of APT on EUS with FNA showed no significant difference in bleeding between those taking aspirin and NSAIDs and controls [@JR112-13]. While no significant bleeding complications were noted in several studies of esophageal dilation [@JR112-22] [@JR112-23] [@JR112-24] [@JR112-25], there have been no published studies measuring the impact of APT on bleeding associated with esophageal dilation. Finally, three studies measuring the risk of bleeding on patients undergoing PEG showed no difference among patients on APT compared to controls [@JR112-26] [@JR112-27] [@JR112-28]. Therefore, the variation found in the management of high risk procedures in this study is probably due to the divergent evidence regarding the same.

Two studies previously evaluated the practice patterns among endoscopists in the US. The first survey was done by Kadakia et al in 1996 [@JR112-10]. While in our study 68 % of endoscopists continued APT for diagnostic endoscopy, in the survey by Kadakia et al, only 40 % did so. Similarly, only 19 -- 49 % and 21 -- 25 % of endoscopists continued APT before diagnostic colonoscopy and ERCP compared to 70 % and 68 %, respectively, in the current study. The results of our study are similar to that of Lee et al [@JR112-29] who compared the practice among eastern and western endoscopists. In their survey, 69 % of the western endoscopists performed diagnostic EGD on APT compared to 68 % in the current study. Similarly, 40 -- 42 % performed polypectomy while on APT compared to 43 % in our study. They reported that 67 % of endoscopists surveyed followed ASGE guidelines routinely while only 30 % of the endoscopists our study followed ASGE guidelines all the time. While some of the difference in response may be due to differently worded questions, we believe fewer respondents in our study followed guidelines as prescribed.

Attempts should be made to improve physician adherence to guidelines. In addition to focused teaching sessions during conferences, computer or paper-based reminders of key points should be used to reinforce good practices. The use of blogs, websites, and social media platforms should be considered to reach out to those who do not regularly attend conferences. Apart from physicians, endoscopy nurses and patients must be educated about the use of these drugs in the peri-endoscopic period.

A strength of our study was the high response rate (60 %) to the survey. Response rates to similar surveys conducted previously have ranged between \< 3 % to 28.3 % [@JR112-16] [@JR112-17] [@JR112-18]. We attribute this difference to distributing paper-based survey questionnaires directly to members who attended conferences. The study results potentially apply nationwide as the participants generally came from various parts of the country. There are several limitations to this study. The survey was conducted among participating endoscopists at two national meetings, which may not represent all practice regions of the United States. Because participation in the study was voluntary, the study respondents may differ from non-respondents. We do not have information on the people who chose not to respond to the survey. Although probing questions regarding the management of APT were asked, the responses may be skewed toward adherence to guidelines. Although the survey was developed and pretested by three experienced gastroenterologists based on available guidelines and prior published surveys, it is not validated outside the institution.

The results of this study indicate that there was poor uptake of ASGE's APT management guidelines among endoscopists in the US. Although some variation in the practice is acceptable, our guidelines indicate inappropriate withholding of APTs before procedures and reluctance to resume them later. An effort must be made to ensure close adherence to guidelines.
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